This paper discusses the kinetic and thermodynamic investigations of the oxidation of the aliphatic alcohols, 1-propanol, 1-butanol, 1-hexanol, Isoamyl alcohol and Isobutyl alcohol by KBrO3 in acidic medium using transition metal ion catalysts. The oxidation was studied under first-order kinetic conditions [KBrO3 ]<< [alc.].For all the alcohols studied ,the oxidation rate increased with alcohol concentration but decreased with increasing [KB rO3]. The oxidation rates of alcohols were found to be independent of ionic strength. The oxidation was carried out at different temperatures and the thermodynamic activation parameters were calculated.The oxidation rates follow the sequence 1-propanol > 1-butanol > Isoamyl alcohol > Isobutyl alcohol > 1-hexanol, which has been explained on the basis of chain length .Transition metal ions of the first series were effectively used to catalyze the oxidation of the aliphatic alcohols by KBrO3 in acidic medium and the sequences of their catalytic efficiencies have been determined.
INTRODUCTION
The quantitative conversion of alcohols to carbonyl compounds has been reported [1] [2] [3] [4] [5] . We have earlier reported the kinetics of oxidation of some industrially important alcohols and phenols using different types of organic and inorganic oxidizing agents [6] [7] [8] [9] [10] [11] This paper reports the kinetics of the controlled oxidation of some primary and secondary aliphatic alcohols by KBrO3 in acidic medium. The effects of alcohol and oxidant concentrations, ionic strength (K2SO4) and temperature on the oxidation rates of alcohols have been studied. From the variation of oxidation rate with temperature, the energy of activation and other thermodynamic activation parameters have been evaluated. The sequence of oxidation rates of the aliphatic alcohols has been explained on the basis of their chain lengths and other structural features. Transition metal ions of the first series and Cd(II) have been used to catalyze the oxidation of aliphatic alcohols and the sequence of their catalytic efficiencies has been determined for each alcohol.
EXPERIMENTAL
The aliphatic alcohols were obtained from S. H. Kelkar & Co.Mumbai and Shaivi Industries,Lucknow and purified by distillation. All other chemicals used were of AR Analar Grade.
Kinetics of Oxidation of Aliphatic Alcohols
The oxidation was studied under first-order kinetic conditions [KBrO3] << [alc] . The reaction was monitored by iodometric estimation of the unreacted oxidant at regular time intervals. The first order rate constants (k) were determined from the first order plots of log (a-x) versus time. The oxidation was carried out in the temperature range 303-318K and the energy of activation and other thermodynamic activation parameters were determined from the Arrhenius plots of log k versus T -1 . The effect of ionic
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Kinetics of Transition Metal Ion Catalyzed Oxidation of Aliphatic Alcohols
An identical procedure was followed to study the catalytic impact of transition metal ions on the oxidation rates of the aliphatic alcohols under study in the concentration range [M(II)]= 2.5 to 5.0 x 10 -4 mol dm -3 at 303K.
RESULTS AND DISCUSSION
The primary alcohols, 1-propanol,1-butanol,Isoamyl alcohol( 3-methyl-1-butanol) and 1-hexanol were oxidized by KBrO3 in acidic medium to the corresponding aldehydes and the secondary alcohol ,Isobutyl alcohol (2-butanol) was oxidized to a ketone.
Kinetics of Oxidation of Aliphatic Alcohols
For all the alcohols studied, the oxidation rate increased with alcohol concentration but decreased with oxidant concentration (Table-1, Fig.-1) . 
Reaction Mechanism of Oxidation of Primary and Secondary Aliphatic Alcohols
In acidic medium ,KBrO3 rapidly forms the halic acid, Bromic acid HBrO3 which is a strong acid and strong oxidizing agent 12, 13 .The oxidation of alcohols by KBrO3 in acidic medium results in the formation of hypohalite ions OBr
The products of the reaction i.e. aldehyde/ ketone were identified by 2.4-dinitrophenyl hydrazone test and confirmed by TLC.
The oxidation rates followed the sequence: Fig.-1) . The oxidation rates were found to be inversely proportional to the chain lengths of the aliphatic alcohols under study. 
Effect of Ionic Strength on Oxidation Rates of Aliphatic Alcohols
K2SO4 was used in the range µ = 5 to 25 x10 -2 mol dm -3 to study the effect of ionic strength on oxidation rates of alcohols (Table-2 ).The graphs of log k versus µ 1/2 were found to be straight lines parallel to the µ 1/2 axis confirming that ionic strength has no effect on the oxidation rates of alcohols due to the involvement of a non-ionic species in the oxidation process (Fig.-2) . 
Effect of Temperature on the Oxidation Rates of Aliphatic Alcohols
The oxidation of alcohols was studied in the range 303-318K and the thermodynamic activation parameters were determined from the Arrhenius plots of log k versus 1/T (Table-3) . Negative values of ∆S* indicate a decrease in entropy due to the formation of a transient activated complex followed by reorientation of solvent molecules near the -OH bond 14, 15 . 
Kinetics of the Transition Metal Ion Catalyzed Oxidation of Aliphatic Alcohols
The aliphatic alcohols were oxidized using KBrO3 in an acidic medium in the presence of transition metal ions in the range [M(II)] = 2.5 to 5.0 x 10 -4 mol dm -3 at 303K.The rate constants were determined from the linear plots of log (a-x) versus time. For all the alcohols, the oxidation rates increased with [M(II)] (Tables-4 to 8, Figs.-3 to7) .The stability order for the complexes of the metal ions under study is expected to be Cu(II) >Zn(II) >Ni(II) >Co(II) >Mn (II) > Cd(II) 16, 17 . Hence their catalytic efficiency is expected to follow the sequence, Cd(II) >Mn(II) >Co(II) >Ni(II) >Zn(II) >Cu(II). Since such generalizations are only approximate guides to metal ion behavior, discrepancies have been observed and reported in literature. 18, 19 In our study, we have also observed discrepancies as shown below (Table-4 
